An the context of evidence-based medicine,^[@ref1]^ randomized control-group trials (RCTs) are considered to be the decisive level of scientifically proven evidence as far as therapeutic aspects are concerned.^[@ref2]^ Placebocontrolled trials, especially for certain psychiatric indications, are ranked higher in terms of evidence than active control-group studies.^[@ref3]^ Especially in terms of licensing perspectives, there is a demand from the European Medicines Agency and the Food and Drug Administration to demonstrate efficacy based on RCTs including a placebo control group lor obvious methodological reasons. The knowledge gained from noninterventional (observational) studies (NIS) as well as from single-case studies is only seen as being relevant when it is an addition to such studies or a replacement in indications where empirical studies ol a higher methodological degree are lacking. This view corresponds to the general methodological understanding of empirical research. Evidence graduation is geared to the fact that for methodological reasons certain study designs yield results that are more likely to be reliable. This corresponds with the rules of the methodology of empirical research.^[@ref4],[@ref5]^ Thus, randomized control-group studies have a higher value than nonrandomized or uncontrolled studies.

Do effectiveness studies tell us the truth?
===========================================

There is a general consensus that the results of phase III studies are not fully generalizable: they have a high internal validity but insufficient external validity. One of the reasons for this is the strict selection of patients according to various clinically relevant characteristics such as the exclusion of suicidally, comorbidity, etc. For this reason it has long been a tradition within clinical psychopharmacology to complement the phase III trial results with ones more strongly oriented towards everyday clinical practice and conditions, ie, studies in patients who better represent the "average" patients and treated under conditions as close as possible to "routine" care, eg, phase IV studies *( [Figure 1](#DialoguesClinNeurosci-13-199-g001){ref-type="fig"}.)* However, it has thereby always been stressed that because of many immanent methodological problems, eg, biases due to lack of double-blind conditions or any blinding, such as phase naturalistic observational studies (NIS), only deliver complementary knowledge and cannot falsify the results of phase III studies. ^[@ref6]^
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However, this strict rule can be weakened if the phase IV studies are performed, like phase III studies, as randomized control-group studies in an unblinded or even in blind or double-blind approach.

Some experts seem inclined to attach a greater importance to the results of these studies than to the methodologically stricter phase III studies.^[@ref7]^ This might in particular be the result from criticism arising from the increasingly common practice, especially in the USA, to include, in phase III studies, not "real" patients from care settings, but suitable persons found through advertisements. Of course, rather than this **questionable** approach, properly performed phase III studies in "real" patients should be advocated. Even so, some experts judge the "real- world approach" of effectiveness studies to be more valuable than phase III trials, at least in terms of clinical relevance.

Some methodological considerations on effectiveness studies
===========================================================

Effectiveness studies are intended to fill the gap between methodologically rigorous RCTs in the sense of phase III trials and naturalistic observational studies. As such, they are hybrids of the RCT methodology and naturalistic designs and are therefore termed "practical clinical trials." ^[@ref8]^ They are intentionally designed to evaluate the effectiveness of the treatments under real-world conditions and in patient samples representative of everydayclinical practice *(Table I)*. They can be performed as RCTs, but less demanding designs are also possible. If they use even a blind^[@ref9]^ or double-blind^[@ref10]^ RCT approach they come close to phase III trials considering design aspects, with the only difference being that patient selection is not that restrictive and that, eg, comorbidity or comedication are allowed.

###### Some characteristics of clinical trials of "efficacy" vs trials of "effectiveness."

  -------------------------------------------------------------------------------------------------------
  **Clinical triais of "effectiveness"**
  More relaxed exclusion criteria, permitting wider range of:
  \- Patients (eg. comorbidity not excluded)
  \- Treatment settings and interventions (including adjunctive treatments)
  \- Emphasis on clinical need to determine treatment doses, etc
  \- Levels and/or type of psychopathology
  Forms of outcome criteria, such as:
  \- Time to discontinuation
  \- Quality of life
  \- Preference of self-rating instruments or global ratings
  Advantages:
  \- Higher external validity
  \- Arguably greater applicability to "real-world" practice settings
  \- Capacity to inform policy process
  \- Longer duration can be easier achieved
  \- Can enrol large number of patients more easily
  Disadvantages:
  \- Internal validity limited
  \- Cannot be used to examine effective dose ranges
  \- Cannot make as meaningful clinical comparisons between agents
  **Clinical trials of "efficacy"**
  Highly restricted inclusion criteria to reduce confounding biases
  Randomization and blinding, also to reduce bias
  Treatment driven exclusively by study protocol
  \- Patients remain only in the treatment group originally assigned
  \- Fewer treatment adjustments are allowed
  \- Strict limitations on adjunctive treatment
  \- Measures taken to insure all members of treatment group receive same intervention(s)
  Use of well-validated outcome assessment
  Advantages:
  \- Higher internal validity for clinical effects
  \- Higher internal validity for adverse effects, tolerability
  \- Contextual and human factors controlled for
  \- Considered "best quality" clinical evidence for informing treatment decisions
  Disadvantages:
  \- Stringent inclusion criteria limit external validity
  \- Outcome measures may not reflect crucial advantages and limitations of Interventions being studied
  \- Outcome measures may not address issues most important to patients and families
  \- Often short in deration
  -------------------------------------------------------------------------------------------------------

In order to avoid guidelines completely losing their relationship with clinical reality by preferring study types with too little generalizability, greater emphasis should be placed on other empirical research approaches. A drug that has been evaluated in placebo-controlled studies with the selection problems described above should also be tested in studies with less restrictive methodology, eg, randomized control-group studies versus a standard drug; the results should at least show a tendency towards consistency. The 3-arm study design recommended by the European regulatory authority, EMEA/CPMP,^[@ref10]^ in which the experimental substance is compared with placebo and a standard drug, delivers more meaningful results but cannot avoid the problems associated with the extensive selection of patients since it still has a placebo group. Therefore, other types of studies traditionally considered to be phase IV should be part of the evaluation process.

It should be remembered that, traditionally, there was a demand for a psych opharmaceutical drug to be clinically evaluated in a phase model at various methodological levels of empirical research and with approaches of different methodological stringency. This means that evidence for efficacy and toierabiiity should additionally be obtained from phase IV studies, which are more closely oriented towards routine clinical care,^[@ref12]-[@ref17]^ to complement the results of phase III studies with their strict methodology. In such a phase model of clinical/pharmacological evaluation, the evidence from each phase is seen to be complementary and part of the overall evidence. This idea can no longer be found in the systems currently used in guidelines to assess evidence, since evidence is rated according to the study design with the most demanding methodology for the respective therapy (eg, placebo-controlled studies) without ascertaining whether consistent results are available from less restrictive but more generalizable study types. A future grading of evidence that is more relevant for clinical reality should assess whether results are available from studies with both high internal (eg, controlgroup studies) and high external (eg, effectiveness studies, observational studies) validity and whether the results are principally congruent. So far, the current interest in effectiveness studies is principally positive.^[@ref10],[@ref18],[@ref19]^ However, the results of these effectiveness studies should not be overinterpreted due to their principal methodological limitations (as demonstrated, eg, for the Clinical Antipsychotic Trials of Intervention Effectiveness \[CATIE\] trial).^[@ref6]^

The inclusion of "confounders" (from the perspective of a phase III trial) such as comorbidity or comedication increases the variance and results in a reduced signalto-noise ratio, which makes it more difficult to find differences between two groups (β error problem), even if these factors are adequately considered in the statistical analysis. It might sometimes even be difficult to judge without placebo conditions whether there is a real drug effect, especially if the pre-post difference is unexpectedly low and if there are no differences between two active comparators. Given the fact that these pragmatic trials mostly compare two active compounds, it should be accepted on the basis of the traditional methodology of clinical psychopharmacological trials that only proof of superiority in the statistical sense counts, while the failure to demonstrate a statistically significant difference cannot be interpreted as showing that both treatments are comparable.^[@ref3]^ The latter conclusion is not permissible for principal methodological reasons.

A different statistical design is required to demonstrate equivalency: the so-called equivalency design. However, this methodological approach is also far from the unambiguity of superiority trials. For example, without a placebo control, which is characteristic for effectiveness studies;^[@ref20]-[@ref23]^ one cannot be sure that the active drugs are being compared in a drug-sensitive sample *(Table II)*.^[@ref3]^ The worst-case scenario is that the drugs show no outcome difference because they are not effective at all in the respective sample. This is not as unlikely as some might believe. In the field of antidepressants, failed studies - in the sense that in a 3-arm study comparing an experimental drug with a standard comparator and placebo not even the standard comparator (internal validator) differs from placebo - are quite common.^[@ref24]^ In recent years there has even been an increasing number of failed studies, especially in the United States, not only in the field of antidepressants but also in the field of antipsychotics, although the antipsychotics generally have a larger effect size than antidepressants. Several factors are relevant in this context, such as low interrater reliability, especially in huge multicenter trials, inclusion of less responsive patients, more chronic patients with residual symptomatology or comorbid patients, no restriction of permitted comedications, etc. In discussing methodological aspects of effectiveness studies it should be questioned whether outcome criteria such as "nondiscontinuation," or similar categorical end points like "level of caring," preferably applied in some effectiveness studies, really are ideal outcome criteria, given the fact that they can easily be influenced by the investigators (who may be biased by their expectations if they are not blinded) and are of poorer psychometric value than dimensional ones.

###### Advantages and disadvantages of using an active control or placebo in clinical studies.

                                       **Advantages**                                                                        **Disadvantages**
  ------------------------------------ ------------------------------------------------------------------------------------- --------------------------------------------------------------------------------
  **Placebo-controlled studies**       Allow estimation of the assay sensitivity and thus internal validation of the study   Perhaps higher risk from "nontreatment"
                                       Allow better evaluation of the clinical relevance                                     Perhaps more limited generalisability of the results to the general population
                                       Smaller sample size                                                                   
                                       Lower study costs                                                                     
  **Studies with an active control**   Supply data on relative efficacy and tolerability                                     Risk of false studies because assay sensitivity is lacking
                                       At least theoretically no inactive treatment                                          Equivalence/noninferiority not suitable as proof of efficacy
                                       Fewer dropouts due to lack of efficacy                                                Active comparator may not be standard therapy
                                       May be more acceptable to an ethics commission                                        More dropouts due to adverse events
                                                                                                                             Tendancy to minimize efficacy differences
                                                                                                                             Larger sample sizes
                                                                                                                             Higher study costs

It can be generally questioned whether "nondiscontinuation" really reflects only efficacy and toierabiiity aspects, or whether other parameters beyond drug effects are also involved, eg, confidence in the therapeutic concept. For example, therapeutic concepts like psychotherapy, herbal drug therapy, etc, might be more acceptable to a subgroup of patients, although they mayhave a lower level of efficacy. Different aspects of toierabiiity can have different effects on discontinuation, depending on the specific tolerability problems and on the time patterns of side effects. Thus, one can presume that severe extrapyramidal symptoms occurring right at the start of a study result in an early dropout, the slow development of weight gain rather a later dropout, and tardive dyskinesia (TD) or in most cases even metabolic disorder, a much later dropout. This means that a rough measurement like "discontinuation" or "time to discontinuation" causes a biased distortion per se with respect to the individual antipsychotics being evaluated. This becomes even worse if the transition from the pretreatment antipsychotic to the study antipsychotic is taken into consideration, in particular if it is direct, without a sufficiently long washout phase. Depending on the pharmacological profile of the respective pretreatment drug, for example in terms of D~2~ potency, anticholinergic or antihistaminergic properties, and the related pharmacological profile of the study drug, several problems can appear immediately after transition/^[@ref25]^ These can include reduced antipsychotic efficacy, discontinuation symptoms, hangover of side effects wrongly attributed to the study drug, pharmacodynamic interactions in terms of oversedation, histaminergic, or cholinergic rebound phenomena, etc. Thus, there are good and bad combinations of drugs for this transition process. Theoretically, the best transition is one in which the pretreatment and the studydrug are identical. There are also other critical issues that need to be considered in this context.^[@ref26],[@ref27]^

Quality of life
===============

Another preferred measure of global outcome used as a primary outcome criterion in some effectiveness studies is "quality of life." There is no doubt that this is an important outcome criterion which reflects the subjective dimension of the patient\'s experience.^[@ref28]-[@ref30]^ The classical approach in quality of life research assesses quality of life using a self-rating scale in order to guarantee the subjective perspective. The SF36^[@ref31],[@ref32]^ is particularly widelyused in psychiatry as well as in other fields of medicine, but there are also several other scales to assess this dimension.^[@ref33]-[@ref35]^ This leads to the general problem of selfrating approaches for the assessment of the primary outcome, if they are not complemented by an observer rating approach. For example, the Sequenced Treatment Alternatives to Relieve Depression (STAR\*D) study^[@ref18]^ widely relies on self-rating results to assess outcome in terms of depression severity.^[@ref9]^

Generally, there are pros and cons for the use of self-rating scales. They give a complementary view to the observerrating of the same construct/dimension.^[@ref36],[@ref37]^ The correlation between the observer ratings and self-ratings might not be high and may be quite changeable, depending on the psychopathological state in terms of severity and type of symptoms.^[@ref38]^ It is often unclear exactly what self-ratings of quality of life reflect; severity of the psychopathological state in the global sense, certain dimensions of the psychopathological state, eg, depression, current mood more than real depressive symptoms, side effects of drugs, or the psychosocial situation.^[@ref29],[@ref39]-[@ref43]^ If such a scale is used as the primary outcome criterion of a study, it is doubtful whether it is sensitive enough to detect intergroup differences in treatment-induced changes, given the high variance of selfrating in general and of self-ratings of quality of life in particular. For example, not many of the studies on antipsychotics that used a quality of life scale as a secondary outcome criterion found significant intergroup differences.^[@ref29],[@ref29]^ Thus, the use of a quality of life scale carries a high risk of not finding significant differences between two drugs, especially if both are active drugs.

Do effectiveness studies generally fulfil their claim of treating less selective samples of patients than phase III studies? At least some apparently do not. For example, in the effectiveness study comparing olanzapine and haloperidol in the treatment of schizophrenia,^[@ref44]^ of the 4386 patients assessed for eligibility, only 309 were included in the study (7.0%). This rate is even somewhat lower than the usual rate of 10% to 15% in phase III studies:^[@ref45]^ Some effectiveness studies appear to have a different kind of selection of patients than phase III trials. Often, patients with milder and more chronic symptoms may be selected than is the case in phase III studies, thus making it more difficult per se to demonstrate drug effects and in particular differences between drug effects, because a relevant subgroup of patients might be partially unresponsive to a drug. The data from the Cost Utility of the Latest Antipsychotics in Severe Schizophrenia (CUtLASS) study serve as an example here. In this study, the pre-post changes in the Positive And Negative Symptom Scale (PANSS) positive score after 52 weeks amounted to only 2.0 in the first-generation antipsychotic (FGA) arm and 1.5 in the second generation antipsychotic (SGA) arm; these changes are extremely low, even when one takes into account that this study was not an acute treatment study but rather a switch study in partially improved/stabilized patients. Also CATIE^[@ref46]^ and STAR\*D^[@ref47]^ patients seem to be more on the chronic and even partially refractory pole.

In order to understand some of the methodological problems of "effectiveness" studies in more detail, the respective review by Möller on effectiveness studies in the field of antipsychotics^[@ref6]^ should be taken into consideration. It is interesting that some of these studies were published in high-ranking journals, although some of them have considerable methodological shortcomings which mean that the conclusions drawn are not tenable, especially not when they are used to falsify the results of phase III studies. Most of these studies arrived at the result that SGAs were generally not superior to FGAs and are thus faced with the comment that not proving superiority does not mean equivalence. The EUFEST study was the only able to demonstrate superiority of SGAs vs haloperidol. A finding of superiority is, for principal methodological reasons (see above) more valid, especially when considering the increased number of confounders in effectiveness studies, than the finding of no statistical differences, which is always difficult to interpret.

The CATIE study
===============

The most famous of effectiveness studies on antipsychotics is the CATIE study.^[@ref10]^ There is no doubt that the CATIE study is an important study when one considers, for example, the large sample size (N=1493 in 57 centers), the complex design with several parallel treatment arms, the 18-month duration of treatment of the first phase, inclusion of sequential treatment phases, etc (phase 1 of the study was published in 2005^[@ref10]^). Also, the double-blind conditions of this study and the sophisticated and comprehensive statistical analysis of the extensive database are appealing. Hie study has received a lot of publicity, particularly in the general press, where it was portrayed as showing that SGAs are for the most part not better, but much more expensive, than FGAs. This conclusion is not tenable because of the methodological failings described above and elsewhere.^[@ref6],[@ref48],[@ref49]^ However, to end on a more positive note, many other results not only from phase 1 but also phase 2 and 3 are of relevance for clinicians, eg, on different side-effect patterns of individual SGAs, on metabolic issues, on meaningful sequences of antipsychotic treatment in case of partial nonresponse, on the unique efficacy of clozapine in refractory patients, etc.^[@ref46],[@ref50]^

In the field of antidepressants there are not so many effectiveness studies. To mention one there is the "Texas Algorithm Study" which tried to demonstrate the superiority of the algorithm approach in treating depressive patients by comparing treatment outcome of depressive patients from two different hospitals. The outcome was more advantageous in the hospital where the algorithm had been applied. However, the weakness of this study was the baseline differences in the two samples, indicating that the patients in the algorithm sample probablyhad a more positive prognosis. Two other studies which evaluated the algorithm approach in a "real-world" RCT could confirm the superiority of the treatment strategy.^[@ref51],[@ref52]^

The most famous effectiveness study in the field of depression treatment is the STAR\*D study.^[@ref53]^ Even more than the CATIE study, this study was a gigantic endeavor in terms of sample size, complexity in design, etc. It investigated under unblinded conditions two different sequential treatment approaches in depressive outpatients, who were randomized at baseline to two different groups. At each level of the complex treatment algorithm the outcome difference between the different groups were evaluated. The methodological problems of this study include the low Hamilton Depression Rating Scale (HAMD) inclusion criteria (HAMD \>14), the recruitment of more or less chronic patients in poor psychosocial conditions, overly optimistic power calculations with the consequence that latest for level 3 and 4 the study did not have the necessary power to detect clinically relevant differences. None of the different drug treatment approaches on each level of the sequential treatment algorithm was statistically superior to any of the others; at most some showed a numerical degree of superiority. This "real-world" study reached no clear efficacy results due to inherent methodological problems. From a statistical point of view it does not seem unproblematic that eg, the STAR\*D study data were used to generate about 100 publications answering different questions, each of which reporting results based on multiple testings. Given all these problems it has to be questioned whether many really clinically relevant conclusions can be drawn from this study.

Of special methodological interest is the finding that the outcome difference between an a posteriori defined efficacy sample and an effectiveness sample was not as huge as hypothesized.^[@ref54]^ This finding was supported by the results of a naturalistic study on about 1000 depressive inpatients where a similar approach of subdividing the sample a posteriori had been applied.^[@ref55]^ These findings underline that although there are differences in the sample characteristics of phase III trials and "real-world" trials,^[@ref56]^ the relevance for a different outcome does not have to be as huge as anticipated. Thus, phase III studies are apparently more than only "proof of concept" studies, but have some, although limited, generalizability for real-world patients.

Summary and conclusions
=======================

Effectiveness studies can contribute to our knowledge about the use and effectiveness of medications. They help to understand that even novel/expensive drugs have their limitations and that it may not be possible to demonstrate consistently their hypothesized superiority in terms of efficacy, safety, compliance, quality of life, etc under "real-world" conditions in chronic, partially refractory, or comorbid patients. In general they can also supply interesting data on dosing issues, sequences of drugs in case of partial response and side-effect patterns. Altogether, the effectiveness studies seem to have a lot of methodological problems, making it difficult to interpret their results. Given the fact that increased variance due to the inclusion of chronic/poorly responsive/comorbid patients, insensitive or problematic outcome parameters, and inadequate sample size increase the risk of a β-error (failure to detect a difference although there is one), and that unblinded designs can induce different kinds of biases. Caution has to be applied when interpreting the results of trials with such problems.

In addition, it is questionable whether some effectiveness studies really do represent the real-world treatment situation better than classical acute and long-term phase III studies, as some of them obviously also recruit a selective patient sample, although the selection is of a different kind than in phase III studies. Effectiveness studies can therefore give only a complementary and not a superior picture of reality. Effectiveness studies, especially those with an inadequate experimental design, are definitely not suitable to cast doubt on the results of the methodologically much stricter phase III studies.
